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Abstract 
Although the linear and nonlinear optical properties of YCa40 (BO山have been investigated in de­
tail by Iwai et al. and Mougel et al., it has been found that our experimentally observed phase-match­
ing angles for type-2 second-harmonic generation (SHG) at 0.5321µm differ significantly from 
those predicted by the Sellmeier's equations of these authors. The 90
°
phase-matching condition for 
type-1 third-harmonic generation (THG) of the Nd:YAG laser frequency at 1.0642µm demonstrat­
ed by Yoshimura et al. using Gd。.275y。.12sCa40(B03) 3 differs from our experimental observed Gd con­
centration. We decided to study the phase -matching properties of YCa40 (BO山and G出Y1 -xCa40
(B03) 3 to reconcile this large discrepancy encountered for the same compounds, and remeasured the 
phase- matching conditions for SHG and sum- frequency generation (SFG) in the 0.3547-0.9450µ 
m range. Here, we report new experimental results on the phase-matching conditions for SHG and 
SFG in YCa40(B03) 3 and GdxY1 -xCa40(B03) 3 together with the improved Sellmeier's equations of 
YCa40(BO山and the formula for those of the mixed crystal GdxY1-xCa40(BO占
* ph. D dissertation. 
** Technical Research and Development Institute Japan Defense Agency 
- 21 -
